[Effect of adenosine triphosphate-magnesium chloride administration for post-ischemic acute renal failure (I)].
Models of post-ischemic acute renal failure were prepared in rats. The effects of adenosine triphosphate-magnesium chloride (ATP-MgCl2) administration following renal ischemia on possible changes in renal function and renal cellular metabolism following ischemia were studied using the model. The results obtained revealed the following: 1) Over 40 minute-renal ischemia led to significant lowerings of renal cellular ATP level and energy charge (EC) by as much as 45 to 57% and 4.1 to 7.4% of the control, respectively, at 90 min following re-establishment of renal blood flow. Significant increases in Na+ in renal tissues were observed, but no changes in K+. Further, lactate level in renal tissues tended to increase with prolonged ischemic time by as much as 27 to 31% of the control, with a renal cellular anaerobic metabolism observed. On the other hand, at 24 hr following recirculation of the kidney, plasma creatinine (P-Cr), blood urea nitrogen (BUN) and fraction excretion of sodium (FENa) increased significantly, and creatinine clearance (C-Cr) and urine osmotic pressure decreased significantly, as compared with the control, indicating ischemic acute renal failure. 2) Intravenous injection of ATP-MgCl2 at a dose of 25 mumole/kg and a rate of 1.0 mumol/min after 40 min of renal ischemia led to significant lowerings of P-Cr, BUN and FENa to 36, 35 and 35% of the control (injected with physiological saline solution), respectively, and to significant elevation of C-Cr and urine osmotic pressure by as much as 41 to 31% of the control respectively, at 24 hr after reperfusion. The above results suggested that the ischemic acute renal failure was caused by the decreases in renal cellular ATP and EC with ischemia, resulting in renal cellular metabolic disturbances. It was further suggested that ATP-MgCl2 administered for such a pathological condition could make significant improvements in renal function.